1 2 3 4 5 6
HI1SQZ 1
D1002961-v2
H1 EtherCAT Computer Corner H1 Delay OPO
Xenon 2U, 6-core, 2.66GHz H1 Delay SHG
H1 VCO SQZ Laser
H1 CM OPO A
H1 CM OPO B
Hl CM SHG A
HICATI1 Hl CM SHG B
H1SQZ1
Saftety Extension
CATSIECAT 5y Satety HI SQZ 2
MM/Sparel D1600507-v1
MM/Spare2 s
Saftety Newtork
CATS%C/EE HISMISaiety
SM/EY H1SM2Safety H1 PZT Driver A
H1 PZT Driver B (spare) H1 EtherCAT Motorized Flipper/TTL 10
D1700170-v1
Temperature H1 SQZ OPO Oven
Ti . HITEMP1 H1 SQZ SHG Oven
H1 VCXO H1 SQZ OPO _GR OUT
.H —
o o HICMLOA CTRL o g HI SQZ OPO GR IN
T4 0% HICMLOB ouT2 [ H1SQZ LO OUT
H1 Delay OMC N2 < H1SQZ LO IN
H1 Delay HD Diff ouUT3 [ H1SQZ OPO IR OUT
HI Serial Corner MSR H1 CM CLF A N3 < H1SQZ OPO IR IN
D1100632-v1 HICM CLF B oUT4 [ H1 SQZ SEED OUT
H1 Delay CLF H1 SQZ SEED IN
e iy N4
H1 Delay (spare OUT5 [ e Temperature
coMl1 <N HIWegther ) H1 SQZ Laser NE K> Relayl INS < T1 H1SQZ OPO_TEMP1
HITimingGPSTrimble H1SQZ OPO_TEMP2
com2 <o — K Relay2 ouT6 [ ——< T2
H1 EtherCAT 4km Corner H1TimingGPSCNS
—< > CTRL com3 — - K> Relay3 N6  f———mX< T3 —mmX
D1100618-v1 H1TimingAtomic H1SQZ3
BN 1| TimingMastcr D1600509-v1 ouL7|ID o . X
CcoMs N7 C —X
coM6 O——X ouT8 [ ——X
CoM7 X N C——————<
coms <y H1 EtherCAT Auxiliary Signals Concentrator 7
HICATI1 D1700000-v1
H1 Safety Corner H1SQZ3
TBD
H1SQZ OPO TRANS
CTRL PDI € 1507 OPO REFL REJECTED
PD2 N
SWi < - ) PD3 <) H1 SQZ FIBR TRANS
HICAT]Safety H1 Serial | sw2 H1 SQZ TTFFS H1 EtherCAT Auxiliary Signals Concentrator 8 PD4 < H1 SQZ SPARE B
H1 Safety 1 H1 SQZ Flipper D1700000-v1 H1 SQZ SHG FIBR_REJECTED
] CTRL Sw3 @l PD5 €11 SOZ CLF FIBR REJECTED
e swa | PD6 DI SQLCLE FIBR_
P HI1 SQZ DCPD 1 PDInl < ) H1 DCPDI ISCT6
& RC1 [ H1 SQZ DCPD 2 CTRL PDI <) H1 SQZ FIBR REJECTED PDOut1 <
H1 SQZ Laser H1 SQZ CLE LAUNCH L Hl DCPDI1 1TE
H— RC2 [ PD2 Whitening { ————————
H1 SQZ CLF REJECTED
RC3 [ PD3 e T T AUNCH
RC4 [ PD4 R SWZSHG LAUNC
11 SQZ SHG _REJECTED H1 SQZ FIBR PD
PD5 < HISQZ SEED LAUNCH 207 SHG 7
_ PD6 < o111 SQZ SEED | HI_SQZ SHG TRANS
Fiber/PTP H1 EtherCAT PSL/IO/TCS H1SQZLO LAUNCH - — =
HICATPTP D1101114-v3 PD7 € HISQZ SPARE A Hl_SQZ LASER IR
CATS/PTP +—pose— PD8 H1_SQZ SHG GR
SMEX —H75M2 D
SM/EY s—prime— PD Out 1 < o—X
MM/Vertex ————— PDOut2 { r——mmX<
Whitening { ——
HIENVI1 H1 PSL Laser/Ante
HITCS1 H1 PSL Diode/Chiller
H1 Spare Rotation Stage
H1 TCSX Rotation Stage
H1 TCSY Rotation Stage
H1 IO Rotation Stage
H1 EtherCAT media converter 1 | HIIOPZT
CU1521-0000
BECRHOFFCU T
H1 EtherCAT TCS
—_— D1102207-v4
H1SQZ1 > CATS MM [ HIMM2

HITCS1

For the L1 interferometer, HI should be replaced with L1
Only the X-end station (EX) layout 1s shown. The Y-end station 1s identical except substitute EY for EX.

H1 to ITMX RH driver
H1 to ITMY RH driver
H1 to HWS ADC
HI from HWS DAC
H1 from CO2X-DAC
HI to CO2-X ADC
H1 from CO2Y-DAC

H1 to CO2-Y ADC

Title

EtherCAT System Diagram: Vertex
Size Number Revision
c D1100683
Date: 7/13/2017 [ Sheet 1 of 3
File: D:\Users\..\EtherCATSite1.SchDoc | Drawn By: Daniel Sigg

6




H1 EtherCAT Corner 6
D1300745-v1

H1 RFAmplifier Concentrator 4
D1100262-v1

HICAT6
H1 SQZ Difference Mixer
H1 RFAmp D HI1 SQZ 3.125MHz
HI EOM Driver SMHz CTRL g amp ] 8 HISQZ 6.25MHz
H1 EOM Driver 45MHz RF A P 3 <o H1 SQZ Divider 3.125MHz
HI Fast Shutter HAM6 RF Ame 2 &|_H1SQZ Divider 6.25MHz
H1 PLL ALS COMM H1 RFAmplifier Concentrator 3 RF A P 5 <o H1 SQZ 200MHz
H1 FDD ALS COMM D1100262-v1 RFAQP 6 < HI SQZ Multiplier 200MHz
H1 PLL ALS DIFF RF A P 7 < H1 SQZ 42.375MHz
HI FDD ALS DIFF mp HI SQZ RI 158.8MHz Doubler
HIRFAmp C__ H1 79.0MHz RPAmp§ S
CTRL RFAmp | T oM RT RF Amp 9 {Or——<
RF Amp 2 -l RF Amp 10 < o————
H1 TCS AOM 40MHz
RFAmp 3 O 150MiL 3 RF Amp 11 <OF——mX<
RFAmp 4 {Or—rrr—rr RF Amp 12 {O———X
H1 Divider 23.667MHz
REAMP S € 123.667MIz.
RF Amp 6 {—-23:00/MHz
RFAmp 7 COr———<
RFAmp 8 {Or———<
HI EtherCAT Corner 3 e mp S 8
D1100681-v1 P H1 LSC Demodulator Concentrator1
RIS D1100691-v1
RF Amp 12 <)
K> CTRL RF Demodulator 1 < HIPATS
|_ RF Demodulator 2 O—Hl ME
HICAT3 H1 Demod A
RF Demodulator 3 < ——<
HICAT4 H1 Demod B RF Demodulator 4 <. 0%
H1 Demod C
H1 Demod D
H1 VCO ALS COMM
H1 Delay CM A H1 LSC Demodulator Concentrator 4 H1 LSC Demodulator Concentrator 3 H1 LSC Demodulator Concentrator 2
H1 Delay CM B D1100691-v1 D1100691-v1 D1100691-v1
H1 RFAmp A
H1 RFAmp B
> CTRL RF Demodulator 1 Oﬂ > CTRL RF Demodulator 1 O—Hl LSCIROBETICS x> CTRL RF Demodulator 1 < r——————X
H1 SQZ SHG/OPO H1 LSC REFLAIRA Hl CM
RF Demodulator 2 < x RF Demodulator 2 { r———orrre—— RF Demodulator 2 < r———c—5~5—
HI SQZ Angle H1 LSC POBAIRB H1 LSC POB
RF Demodulator 3 < x HISOZ CLE RF Demodulator 3 OMIRB RF Demodulator 3 Om
RF Demodulator 4 O# RF Demodulator 4 { r————=— RF Demodulator 4 { —————
H1 EtherCAT ISC Common Corner H1 RFAmplifier Concentrator 1
D1002961-v2 D1100262-v1
CTRL RF Amp 1 O—g} 3'099MHZ
. RF Amp 2 O—X9MHZ
H1 RFAmplifier Concentrator 2 RF Amp 3 <3 H1 3x9MHz
D1100262-v1 P H1 4x9MHz
RF Amp 4 Oo—r= o,
RF Amp 5 <} x9MHz
HI1 Delay MC A RF Amp 6 <} H1 10x9MHz
HICAT2 HI Delay MC B H1 Divider 40MHz Hl1 15x9MHz
HIENVI HIVCO MC CmL REAmp 1 o176 oM REAmp 7 127 (7amitz
LI VEOMC RF Amp 2 < —1L40.0MHz _ RF Amp 8 { r—i220/8MHz
HI MCA H1 Divider I0MHz Hl 71.0MHz
| HIMCA RF Amp 3 {_t—o——nicel LA RF Amp 9 < r—rroree—
H1 MC B RF Amp 4 <) H1 10.0MHz RF Amp 10 <) H1 21.5MHz
HICMA H1 EtherCAT Corner 2 RFAmp 5 O Hl1 24.078MHz R1 RFAmp 1< Hl1 35.5MHz
H1 CM B D1100680-v1 P H1 9MHz R2 P H1 80.0MHz
| HICMB RF Amp 6 {—i2MHzR2 RF Amp 12 (1 S00MHz
H1 5xMHz R2
RF Amp 7 <O sr—
H1 9MHz R3
RF Amp 8 {r—r o=
H1 5xMHz R3
RF Amp 9 <O
H1 4xMHz R4
RE Amp 10 &7 50 pler ALS R1
i RF Amp 11 <) ST
HICAT2 H1 Picomotor HAM1/3 RF Amp 12 <) H1 Doubler PSL R1
HICAT3 H1 Picomotor HAM2 P
H1 Picomotor HAM6
H1 Picomotor ISCT/IOT
H1 Acromag 1 H1 Picomotor OL
H1 Picomotor TCS HWS H1 Serial Corner
H1 Acromag 2 H1 Picomotor TCSX CO2  DI1100632-v1
H1 EtherCAT Corner 5 Temperature H1 Picomotor TCSY CO2
D1200132-v1 Ti . _HITEMP2 HI1 Acromag 3 H1 Picomotor Spare
T2 ——X com1 <
T3 —8X< . coM2 <
T4 —X H Serial 2 CTRL com3 <y
cond 8 HITimingFO ISC
HI1CATS H1 Shutter Logic IOT1 COM6 <A H1TimingFO SEI/SUS
HICAT6 HI Shutter Logic ISCT1A COM7 <A e
H1 Shutter Logic ISCT1B EtherCAT Auxiliary Signals Concentrator 4 COMS <A 9%
H1 Shutter Logic ISCT6 D1201349-v1 H1 ASC Demodulator Concentrator 1
H1 Beam Diverter HAM1/ D1100696-v1
H1 Beam Diverter HAM1E
H1 Beam Diverter HAM6/ H1 PD LSC AS SPARE A
HI Beam Diverter HAMGE @ CIRL PDI € T PDISC AS SPARE B H1 MC WFSIA
— PD2 < r—r—riras CTRLA RF Demodulator 1A < Or————re
PD3 < ) H1 PD LSC AS SPARE C RF Demodulator 2A < H1 MC WFS1B
Hl CM Sum A pD4 Hl PDLSC AS SPARE D H1 ASC Demodulator Concentrator 2 RF Demodulator 3A <) H1 MC WES2A
H1 CM Sum B PDIn1 { H1 DCPDI1 SQZT6 D1100696-v1 RF Demodulator 4A < ) H1 MC WFS2B
HI ALS Fiber Dist n HI DAQI SQZT6 wiator
LI VCOALSDIff Fou! & K> CTRLB RF Demodulator 1B O ———
H1 SHUTTER _H TRIGGER | H1ASCISCTIA
X T - . _ _ CTRLA RF Demodulator 1A < RF Demodulator 2B < ————<
H1 DCPD ISCT6 EtherCAT Auxiliary Signals Concentrator 1 H1 SOZ SPARE C H1 ASCISCTIB
= _SQZ ! a RF Demodulator 2A < D——m—rom—r— RF Demodulator 3B < ————<
H1 Auxiliary ISCT6 D1102065-v1 H1 ASCISCTIC
H1 SQZ CLF REFL RF Demodulator 3A < r—rerte~rr RF Demodulator 4B < —————<
H1 DCPD ISCT1 — — — RF Demodulator 4A < H1 ASCISCTID
H1 Auxiliary ISCT1 H1_SQZ_OPO_REFL modutator
H1 SHG Oven H1 ASCISCTIE
j— CmL CTRLB [ ASCISCTIE HI ASC Demodulator Concentrator 3
RF Demodulator 2B < ———o—
H1 ASCISCTIG D1100696-v1
RF Demodulator 3B < ————corr
RF Demodulator 4B O—Hl ASCISEilH
H1 EtherCAT Corner 4
DI1101266-v1 HI1 ASCISCTI1I
EtherCAT Auxiliary Signals Concentrator 3 CmaLA RE Demodulator 1A < H1 ASCISCT1J
RF Demodulator 2A { r———or—-"
D1201345-v1 HI1 ASCISCTI1K
RF Demodulator 3A Om
RF Demodulator 4A { —————"——
Hl PDALS LASER IR
e o T T AT | EEE—
CmaL o 8 HI PDALS LASER GR HICAT4 H1 Demod E CTRLB - giﬂﬁguiiiﬁi T 8%
Hl PD ALS TRANS X HI1CATS H1 Demod F H1 ASC Demodulator Concentrator 4 v
PD3 1 PDALS TRANS Y HI Demod G D1100696-v1 R E S
PD4 — L sl RF Demodulator 4B < ——
PD5 < H1 PD LSC REFL SPARE A H1 Demod H
PD6 < H1 PD LSC REFL SPARE B H1 Demod I
PDInl Do e T Demod ¥ CTRLA  RF Demodulator 1A <O—rraserseren
PD Out 1 <) o RF Demodulator 2A <
H1 Demod L H1 ASC ISCT6C H1 ASC Demodulator Concentrator 5
L H1 Demod M B 1\ [SCT6D D1100696-v1
Extra2 { —mm— RF Demodulator 4A { —————"———
H1 PD ALS DIFF L CTRLB RED | HI1 ASCISCT6E
- . o _ emodulator 1B <
EtherCAT Auxiliary Signals Concentrator 1 H1 PD _ALS COMM RF Demodulator 2B <) H1 ASC ISCT6F > CTRLA RF Demodulator 1A <) H1 ASC ISCT61
D1102065-v1 H1 ASCISCT6G HI1 ASC ISCT6J
H1 PD LSC REFLAIR B RF Demodulator 3B < r——ar—ore— RF Demodulator 2A { Or———o—r
- = — — H1 ASC ISCT6H H1 ASC ISCT6K
H1 PD LSC POPAIR B RF Demodulator 4B < O——————"+——— RF Demodulator 3A {o—prresremrer
- - - - RF Demodulator 4A { ——————"——
CTRL
CTRLB RF Demodulator 1B (Or— 332 t3ih
<> All A0l Or—— RF Demodulator 2B O#Hl SOZ WFS2A
HI DAC 0 DB9 3 CHN 3 8 NS o 8 T ADC 2 DB9 3 CHN 3 R Demodulator 31 8 I SQZ WFS2B
H1 DAC 0 DB9 3 CHN 4 Hl ADC 2 DB9 3 CHN 4
—— Al A04 O——— Tite
—— < Bl BOl O——
X LS (R EtherCAT System: Vertex ISC
> BI3 BO3 { —m : o=
S Bl BO4 {3 Size Number D 1 1 006 83 Revision
C
Date: 7/13/2017 [ Sheet2 of 3
File: D:\Users\..\EtherCATSite2.SchDoc | Drawn By: Daniel Sigg

1 2 3 4 5 6




1 2 3 4 5 6
H1 EtherCAT ISC Common EX
D1002961-v2
H1 EtherCAT Computer EX
Xenon 2U, 6-core, 2.66GHz
HIMMI EX L
Y
HI Delay A EX
. HICATI1 EX HICAT2 EX
“P/
@ TCP/IP <
HI Laser PLLA EX
HI1 Laser PLL B EX
HIALS AEX
HIALS B EX
Fiber/Ext
Vertex ~HISMIEX
SM Ext =————
CAT5 Ext s———
H1 Safety EX
TBD H1 EtherCAT End 2 EX
D1100682-v1
EtherCAT Auxiliary Signals Concentrator 1
e D1102065-v1
sw2 |
—« > CTRL sw3 <]
H1 EtherCAT 4km EX sw4 @ HICAT2 EX H1 Beam Diverter EX cmaL,
D1100619-v1 X1 B HICAT3 EX g} Is{tigtste&ogm EX @ ALl A0l O
RC2 [ T Proorer B — > AR A02 <
RC3 [ |t Picomotor X __ — AR A3 OF——————
RG: B HI Picomotor EX Spare HI_DAC_0_DBY 3 CHN 4 =" AO4 < _HI ADC 1 DB9 5 CHN 4
- > BII BO1 <
—
HICATI EX Saftety Newtork End 8 gg gg§ 8
SM Vertex H1SMI1 EX Safety H1 Auxiliary EX > Bl4 BO4 {3
i HIPZT T PD EX
HIMMI EX CATS Ext —HLEX Safety HI TCS EX
H1 RFAmp EX
H1 DC PD EX EtherCAT Auxiliary Signals Concentrator 2
H1 LSC Demod EX D1102045-v1
H1 Laser Diag EX H1 PD ALS REFL B
LS00 SIS HI_PD_LSC TR A
L cTrL PDIn 1 <L ALS DEPDL 1y "py"AT ST ASER_GR
HI _DAQ DCPDI _PD_ALS |
PD Out I < H1 PD ALS FIBER A
PDIn2 { r—m - == -
Modbus Laser Ton oot 2 €T ALS TASER TEMP
/ A X P H1 ALS CRYSTAL TEMP
H1 Acromag 3 Crystal Temperature < ——r—rc—r—
B ———Omas HI_ALS MCL 1X HV
PZT 1X HV/10 { or——t=2 s 15
HI_ALS MCL_1X SENS
PZT 1X Sensor < r———a—r—1 "
HI_ALS MCL 1Y _HV
Temperature PZT 1Y HV/10 < Or——r e v
HI_ALS MCL 1Y SENS
HITEMP1 EX PZT 1Y Sensor < r———re—rm v
i PZT 2X HV/10 { ol ALS MCL 2X HY
T2 —m PZT 2X S C>MZXfSENS H1 RFAmplifier Concentrator 3
T3 ————— oo HI ALS MCL 2Y_HV D1100262-v1
T ———— PZT2YHVII0 € 1 ALS MCL 2Y_SENS
PZT 2Y Sensor { r————————" "~
H1 71.0MHz EX
H1 Serial EX CmaL, gﬁrmnp é 8 HI2L.4MHz EX
D1100632-v1 EtherCAT Auxiliary Signals Concentrator 5 P H1 Divider ALS EX
DI1201352-v1 RF Amp 3 @
RF Amp 4 <
COMI (_H1 Weather EX gﬁrmngg P
com2 (1 TimingGPSCNS EX CTRL PDI (O—HTDALS LASER_IR RF Amp 7 <)
— H - AL 110 2
O CTRL COM3 <y H1 LSC Demodulator Concentrator 5 PD2 < 1 PD ALS FIBER TR RF Amp 8
COM4 Oﬂ PD3 C r——r o o RF Amp 9 <
H1 TimingFO D1100691-v1 H1 PDALS SPARE B
COM5 {p———1mner & B SIS REFL A RF Amp 10 <
COM6 { —— ¢ Legacy PD { —H1 PDALS REFL_ RF Amp 11 <
coM7 Oo——X RF Amp 12 {5
coM8 <op——— L cIRL RF Demodulator 1 T Loser PLLLX
RF Demodulator 2 { r————————
RF Demodulator 3 { —————
RF Demodulator 4 { ————————
H1 EtherCAT End 3 EX
D1400175-v1
HICAT3 EX
EtherCAT Auxiliary Signals Concentrator 6
D1400000-v1
H1 PZTs EX H1 ALS WFS AX HV
HLASC Demod EX cmaL, e gé IS{;;/S 102 8 HI_ALS WFS AX SENS
HI PCAL EX HI ALS WES AY HV
PZT 1Y HV/10 {22 AL
H1 ALS WFS AY SENS
PZT 1Y Sensor O—l 5 =
[ ' ALS WES BX HY
H1 ASC Demodulator Concentrator 1 PZT 2X Sensor <3 H1 ALS WES BX SENS
D1100696-v1 Cnso; H1_ALS WFS BY HV
PZT 2Y HV/10 €727 WFS BY SENS
PZT 2Y Sensor { r————"—"—""—
K> CTRLA RF Demodulator 1A < O—HLALS WES A DEMODI
HIALS WFS A DEMOD2
RF Demodulator 2A < Dr———raor—
HIALS WES B _DEMOD1
RE Demodulator 3A <O s 'S WFS B DEMOD2
RF Demodulator 4A { r——————"—
K> CTRLB RF Demodulator 1B { r—————
RF Demodulator 2B { r—————
RF Demodulator 3B { r—————
RF Demodulator 4B { r—————
Title
EtherCAT System: EX
Size Number Revision
c D1100683
Date: 7/13/2017 [ Sheet 3 of 3
File: D:\Users\..\EtherCATSite3.SchDoc | Drawn By: Daniel Sigg

6




